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t5MII©*Ptttt»l8J 

(STSiaf AND HBTBOD FOR 2AXDL1KG LOAD ASD/QK STORE 

OPEKATIQNS IN A SUPERSCALAR HIC30PRQCESS0H) 
J5?g« : Vi';/H). (Cheryl D. Sen«r) 

^a'^^ • 7 y^ (Johannes fang) 

^mwt*mfflo+t^AKatt*nT^*Ts»maic«*-^5 *,©xa.$. r 

% 07/727. Q58 CrtSA&&#^S?021) , rgSSHrtMISCV-f ? a-f aHr* * 
T-^-t-^^^J CEITENSIBU XISC B1C20PRXESSOR ARCHITECTURE) „ A6 tf 0 

a«©1Ht 

«»»C«X-^-xA^ - W^07*o-fc-7'©KftKKU £>)Att 
2. HA&W 

x-X-xa^fS/NHHr-r h- 3>tr^-^ (RISC) c»(74*#*«!H»ttff 
4^@2loo, *tt©***¥*5tt««»=s 79 K • *"? • 4*-^T^tT-CS 

^^D^A.-ccoiaff&RuwrciStTU c-f y*a— rmt) . «***^a 




^75 ■ yawaaifertJ^ttJid***. 79 h - *? • ^7tt 

flfcSEfiO-^HW^ftT Lita. flttfi^-T h4<— oO^^TUTfeWsTW, 

R3: «R3 op RS 0) 

R4:-R3+l (2) 

RS: -RS + 1 (3) 

R7: -R3 00 R4 (4) 

C2>«-Ss -4S*9K:79 h •^r-*-r©^^T#ar«l"C*->T^ SU-fc 

• ;f7* - ^-^T^^rSn^:*^. Attao^iE^ff^R 3 i^x^iciltu -51 
^.tf*4#*3ftcpjEW<U5 V Kff«l7ttSJs3tt*Sto«fcl;-5. *3*-& 

7 9 h -;T7* ^0O357tittJm©^i: J &^te^^-^©Tfe*4<. £>>£<© 
/*-K9*7* T>*97^*HWMftaU tjfts&r*. 7«7H'tr-^-^ 

- h'S^^t, £T©^V7*5^vaW©£T©*%©lfflK^x5^-^S 

KT5©V^-K9x7©«r3lX**. cmcJ3 LX. << S - 4— i/WrCm^ 



<S> ?»S^8-5C4fl77 
OKI* It4 ^-^iiEff tt©^&«MEmtt J:6 ^ ^ tt»fi3«»lE U ^«BffT« 

79 f* -^t"* *-^s7»i34ovr«*fc. «ifiu 7 
, *ot4»s Kii*ns7r6^ro^<o.j&s*«i^-rrijoc+^<ctt©'<x 

T7 h •^7*-^--y , c0S7-?(i<Jr^^O4!ia4f<«t7aSftK:^^, 
^T'C^r^ffJ^^JSEUft^, ^«H»*t^— K7 * 7 WCrtiEL, 

tti(5S70*-frK«LTaJii««1±*«-4»^'s > • ^- ^%*tf7"D-fe 

ie-?*^ti>, 7*o-fer^«JU^xwffi^i±j&^i;fc*^a«ftk:5ft5 
9-< VK9J 4:*?«n*/<v7 r*fiftr*ic:i=J;-iT*aaFn** 

fr-fr^^r*. ^7^ > K9(*»^©7*-^tOT©*fte&<a^K w©«te 

C±-9-rro-!ftMijbBU^ffl«jE7*»*, ^©fifiTJtl^-f > K9«1f*fXt7*n 

*^ot9 h • *r • t-^fw^tfis, 
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■<r-7-*<a-3 »m*<«^ 5. U4*U ^79 h ■ *r • * 

©3m4<>64 e«JC(iS(l3-ft-^©nA(iS7-C§^% £ kKVixti^ *534fr-£ 
4<» 2 *^©» 1 7t<^ > h'^^iE tc -t»* r 5 C >*<^ 9 . *3 <r-frotff 

rs«ffttj io^fflati. 2«#i»in-ft«*n^ai=*-»fc£W.ciifi©«ff 

E«Efftt4<S»nE©(*S»-*-^4<7'7 h • ^*7* - .T-^T^SJJg^^T*^ 
-3X3iatftV^C>4*^5. 0. X#-5 • T'oHr^lw^^-Cfi. £*I-UT 

r&2i$nx. co^d<77h • ^r-^-mru^ *©^©^ 

-O^-'-f-U— > B >iio— K&C*X hTJOJt-'^U'— V 9 >*CJe»-5. — o — 
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7*0^7 AA<fr£B«KU a- K2*L*X YT\*T<? h • *7 • *— ^73S»17* 
5. a- K&tfX STliPI^C^a- K^gfiTMi'X. SfcSWKli 1 if << $ 
fcO— OOD- KXaxh7flD**«SH?Sn*. r-^ •^7'>aOflWi:» 

„ aax^T:ixJ-r-/< 7 7 7K:^sft^ jec. ttjRteictf. x h7fit* 

©X h 7K3f UT^o ?7±WZ*Z-3&7i*tU a- K *>-3-!6X:£XC!>te£D5fe*T<0 
^W*^3ttfcai=©*3R?T**v5. CftKJ: oX. -r-^ • 7 

/< 7 7; ©4£ffi IC^oTT. >7#IEU **a#X-«r*3 #lr<0^*<^Tt- £ 

mxx hroTSTtfffiWSft-SOTi*. 

«»7*c>tt1^C#l,X2*^^**.&!**-. £X©7cfr©x KT^T 
tiato- K^fcWtura&tt^W^ *UX*«Drt:2eiC*fejS u*x h 
7£ftf5^*^X<0^%#7t7-*-*«Xo- Ka***^*^ a- K - ^-^Kltfc 

/<7-f3CiitT:3, a-K • -r-^li^ttl<ofm^»<.*"C»^-CS4, 

a- K#5fe'frOX S7^<^^Xl-3Cij6«-r%54*^ a- Kl*ifc«3M7*n 

- KjWWj©;* h7C3tUT^«B<D<ftff1l*, a - K©€flLl««7 Kl/X> 
. ^XS>7*55T©ftfTX h7©^Ktt7 KUX£*ittfrf XCtCioX&S 

■T5 <fiS7Kuxari«e!HMJL=.v Kc^*r Kuxs&a<ari§;¥n*iiK 

. A^tcJ:oX3;g^;*nA7KlxXX*x) . C^CM^T* 4«fi7 KV 
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A*. w2>^c4s^^. «a7h*u^itwi«a»is«»»rrao4T(o«fftt 

o- K • T F\sX&9ffiV>X S707 Kl/Xer-W-S*^ £|± 
ftfi<0XK7OTKUX<n^rtlt»j|e«JM(.St'.Tl.^l^ CrcDJtfr^ ft? 

sifc*nncts x m©^j»7 h*ux#y«ar'5o-K^7Ki/xi— srr^4B 

t©o- KWX h7*<gT-r*«*«-3tt*>f}C* X h7 • T'-^iWffSW: 
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K7«5tn«>a- K*/<-f/<X-?3tftS «oX. a- J.7©|fflKiiM£ 

#UX7a^7^IttK:3EfT**v$. 3»«©*a.-C(in-K«7 I 7 J* • *7 ■ * 

±«tO«^a>»ttrtS«'Pa^<Ofii?T*'r»U^/iT^'5. Wi-& John L tonnes 
sy-fccfi^ rCcnjiuter Architecture ■ A Quantitative Approach J Oforsan S 
aufaann Publishers, Inc. San Katea California, IWO^Jfcrr) AcALke Jo 
hnsortV fSupcrscalar Xicroprocsasor DesignJ C Prentice- Hall. Inc., Engl* 
•ood Cliffs, Sew Jersey. 1991^»S) (4*l^ft8SL C©«©— SJ^iJtl- 
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x :-7 • ^u-va ^sst4->^f^ta«?r3^2>rA*. *«wtt^ 

55tT-— 7 SClia- K • X H7 « — — / h^^ru -x^--y h 

is7«7 k • ^r-^-ynco- Kjufti-o- * f-rff*^^^-; • *> 

7 --x- y SO^^SWti. '3J*&*riia'K T7h- • *-/«o- KM* 

. a- K« 5/»^«7 KVx*36*«t<, SKWSOiAii**^^- 

>» y^^E0^'^^*7'7 h '^-7 ' yX3«TTS5. 7 KUXWW 

. >^-s^bfci<x t-r ■ 7Kuxcotwd<*ftf»'x*in-cir^&^ 

Of-;*5t« a- K/X S7 • J-^-t h (IEU) 

•7 T-OE-^c^iS^X^Xi' liCDr'? h • T7*- 4"-^C0++-v 

, «)7 Kux»»co«a-. ^cxaj^-^o-tea-a-ft-ti-c**,. 

o — K • X h 7 * -x— v KIC(£MXf7l>«04UM^^iIf^^«Sk<D7 K (✓ 

x*Mri^«>*catt'n:«n^7 kux ■ ^x. a^^^^ttcc^^^^ 

^*tftitior«l«3-ti'57Kuxa3? : ^8»<*S*U « 7 rs w iKJ: c- 
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K- X hT ■ JU=.., h«7KUX«35i^fT^^©-»^ii^^L'-'>3>t>« 
ajStuX^-,^^ o-KElR'SSUrr*, □-K-^h7o_ 7 hfiJEi; 
f^-^ • /<rxXffj£3*T,> -r-^ • /<Xtto- KJtC? lXliX K7 • -r-^*/ 

? -f > > h XsS5 M J; -5 IC^- 

% 1 Hti*ftW;&<*aft^-* ?c7o*t.7-*f^t 10007 a y ? 

*2Hlia- K • X h7 - J^-v h OSU) 205*^t^^tS^TJ-— ? H (1EU 
) 107*jrT— Mtrr 3-^^(3 T4>4. 
•35 3a(iLSU7 KUX '^*X220*^r7o y^0T35»5. 
m4aiiLSl)205IC^ST57 KUX*5?7a 7 ? * ^»Wax.&3. 

#3att*f/i/ a au&<3Srjer ^ , &a^t>^± * nx t ^ ^est o - k<d— m 
^?-r ^ o7o-tc-r • 7-^rr , ^? , i'«r«aeaffnxtf^4, vx^a - r-^^s7 f- 

-rlOQlZHittx h • 7o-tr7lOS, (-AW*V <CCU) HQ 

\ • j.— v h cvm) ns> 7 >x 7^^190, y-e-'j^moAcf 

-c >;7i-^ • j.-^^ si2o. acm s? y -7 • ^-<u— ^ a >micmsz$ 
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tlfc-f J -7 F • > 'J • (JBfeu 160b. 160C) S^*»M 

6 0ii9rr) :Wt4ftT!rv5 # lit * V I6fl<mB?*-^' <X 162£^0 TKCU 123 

fto7 , p*irfc>*y'<xi62i£«tt3n£. 
'^V7 h«>irW3a?t5. ctt*©v7 h7*r#^«*x i* • -fun 

^ailflc I_*+^>all3 Ca^HU*^) ). 100150. &Cf '.H60 

7 x-xeg&n*. !/<K>^7x.-x®s&i55. &^-hioT»^-o 

^7 x-X 

su»i48Ki*rf- b • r-tf su-^»> • H34a***nT^*. 

X-T7* -*7 K9-?I45(i^^^Mi^U-7*StaiK«>a«<D^a-C*5 
. X-f ;-7-^I20ICjt*-r5^X^afitC/X*)»'5<O*iD-++ v 

119c I Xttl/Ony !«o-7 • jL^ r h Clou) IS<TC*4. X 

u-7^fficUT*aeL»;&fecptt. ji*y ■ hU8Xliioui5QT 

• * y h7-?usoia«6iioc« no ci^^-y^^iiaacfD. 

<*■ + v *s a 1 1 9) £ IOUISOj* <C t-9 SS2fc«tttt 

„ :n^oa-, h*'<XK**M:i¥i^ C*l£©5Wt*SttW-> X-f r 
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^7xrf- ••=-=•■* H CIFU) laSAcftfc^Saiv K CIEU) 107!±*X b • 
7* a 105<O^5 ncfl&^tfltS?* T * * . I FV 10 BAC* I2U1 OT<Dtftte*fij&* 

- hf^fcttuvicuiiSH ccuntk &amcui20#«aa3nT^-5. iruioeo^s^ 

«W8(i*«OBl»)aU lEU107ICJ:5jSFf7*»->ft-fr<O/<v7T U >7\ * LT 

^ot£i^(iJ«aj/<xia2*n-urs^3n5»i®^cj;nT. inno6itc5Ccnu 
St r vxtiiFu&HB&trr kux - /^los^UTimcsK.fcr.Tvwmsu:'* 

YWJ115-^iDT^-feXiC3Br533fPO!i5S11ii, mJ106,&O<]einQ7©S 

*£ferauus**fl©s. ^oftai i/towti ci^s^i:*, r-**? 

f-rlOQeO#a?2^3B«tCj*^-C, <K2tE7 KUXfOftl^-^or Kb^^S 
^oT&e-, Si]JTJ106KJ;-,T. SflMll02*4Vl,TCCU IlOtwHISHSaSn 

*nfcl/2f*J§87*a-fe7- --t^^Jl^ft. )W*«|llll^O-cyi«J15^«5 > auil0lCi£ 
OT lEU107CCttl^« , M»fS^(±*J*«UQ9£4V 1 F0106 i J EU107<Z> 

t*^w®"<xii3©T Ku^aj^fcJ:^-cccuiiOk:«j&*tLi. iiino7{iywni5 



(iff) »^t^9-5G4977 
. -«EfiqK:> CCIfllO|±/J%ffl^ * »J T, ^X K ■ 7*a-te-*NQ5cO£&C{fc 

use^rr^. y> a 3itxttr-^ • alia. ii9^ar7-txic 

j;oT7H^s*d<*^^ xuno«?t/cr5«rar ki/x^mcui2q 

35 2EKwlEU107<o-r-^ • /.'«3tOttaE»r£aL^^;ir07'a ^ 7H*^". 

^ • 7 7-f o - K/X H7 • JL-V f- (LSU) 205. «r^<X (1BUS) 225 

. -xtoaflfca-? h280x 262, 23Qx ^;f-(X b«tt/<» 7 7 255x *^>t y 
K .K-x • -^x^U-^257. AC5SSii*^27fl*t^anr^5. LSUXOSti 

LSU7 FUX ■ ><x220acOSU-r-7 . '<ZL2lbGl-'2<DUfr\Z&fr1\T^Z. 

x-^-x*5waa7*a y ^ (H^i±r) ti-?-^«ffiii«*?ft^ 

Jfc3-=-T H260 % 252. a^230^ffl^)mr^^^^^^««c-roZi:!wJt^ 
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• x-^280. 232. at^tt'f Jr^F • 2S9^^4T^n-5> 
, i3US225Ua»<D^;U^7*V^-tMCJ:^rflt5£$nx Cft6<D-T;^7*W* 
A*> tftf>-?-^i<5Wfc3.— ^ K260. 262. 230lCf«S*n^>J63l*Rr^, 16US2 
2S li < X <b 3 ✓ <X i J? KHZ — jtfO^'X JC 7 s - ^ © tciS * ff'i *> . 3KR * tifc 
^-^(i. »4W^xr. v 282. 230ffl^ 5<=r<D«MB— * h d**<0*-frKl 

^ • 7HWJ»^«, o$o*««$nt^5. jw«s)Wh«-e«. «u-7 

X^ * 7 7-01*250 («X.f^. 3UflfiO«E». *'^tt7*-^ • Ui?X 

^ • 7 r -f ^> fs32«©3S3ftx > h 'J 2S4A^8«<0-^< 9 7 7 252 ©^u- 7* 

Kii-rfi^T^A^VX^IiSiii^^^ffl^^i^c*^-?) . -esofelB 
(i-3*/<-y 7 r252l»fl>«r?5|C»|*3 3T^tlft.»flfrfI«M*n^ * n££D&SI 
ii^CAU yx^254^<oaW^*M(-»StlS. ZOi 5 tt#JRO— *S'<v 7 
7 252^^9¥Uvfxy254^©^!&ti raaj (re'.ireawit) >c?{in5* — flEM 

£>-&U r-<4ry f-J i»ftfn-S 4fflO^- y^iZHt^r 3- FFIPQ Cfirst-tn 
■firsr-out) jfcAftAiU U^iC) U^x^ • x^ t ^E«Sii2 O^-tfr) 
?9«STIJ^7>( >K7£tf-iO *^UriFT]l05^^IEUl07^^n-5« 
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AFuz3o^t±^tt(o»«-.fcr yvxms*- rtf-r-*- firths. 2-tf-r ^ 

T KVXI1DABJ230^ ioT^^n^. 7rUX*#0C?-£*:ait::4*;£-COD 
=rytf-*> h^jn»sn^, -rttfc^ -*rr> y h • <->U <-X ■ l/^X 
xy-yn* • >-r-/^x • u^x^. ©4 son y*-* y 

ti a -?«rr «cci:i-,T^y-;^n4, s<Mtt * *= ??^-r 3 ssttf 

CW S-r^i- h«) "7* -5. cn>=>07-( -;uK<0-5 ^iT2>7 4 — /u K*>**§ 

■ft TV > r • ><-xu-z7S y s . i/v'^; . rn v r^^^, ^ 
> y h • K-x . ■^x^u-^257iif : -^d<iof»rici.T>-e'J1"T43'ffl**T.T 

l^^^t-o©«*^ C»tt£-r-:7:tt256*7>UTDAPU230K^ir 




7 r 255<i-< It^jl-H •7=-^*jtt265^tTPAFU23l]U:feiSt, £fc 

*fiau '4t^-c«>ii5p^n^-r-^^»^ii^x27flK:s-r. 

* 27W *-? 7* u 7 * s>$r£-t.!« >K v/u*- 7* u t ittiflbteax*- 
'^t^flDf-^i/yx; • 7 t -ou2S0i::7 ? fts^^ta <ffw.ii, l 

n^f-^) . tt»275x 276^LT*a&^X27Q*£Uv>X^ 

* 7 7-Oi/250(Cfc&sn<5. a - X&tf/Xttx hT^S^-^ttttKaw© 

*/<-<^x^ *n*ia^^iBis225ic?y^Li^ i-f 5. ciitt-r-^iwao 
^ • 7 7 ^/i'25oo4 , *iaiar**^^rif^^/j^Mu^<r-i-t!*. 

* • '<X210tCESKttiST£*. tt< OTX S7 • TWfc»*fca&C-*Uy 

x^ • 7 7<;W52£7?-sx-*-*:fMW**#t7s sr^-c^og^JSHionf^ 

LSU205cO^a«j{t^I«g^™i9CCai]a(Cn- KB#*r»7 h * *7* • r-^T? 

-•>s >«tf«L^A<x ht- r KL/xjtti^^^u/x^Tv^i^i^-s 

. LSU205(i-r-^ ">'X210i:Th*VX -^x220t^7— ooS^cjJK^nT 
^5, T FUX ■ /VX220UMFTJ23O. ?HU232s atorailOi-T ^^7 *-X U 



C2Q) 504377 

■ -'^X210li-»*ja^N*x27t], CCUHOk 0AFU2nQ. At- f 13«S225iW V^7 
t-xrS, tSU^H^O^S/C^X^fKDT^ h • t7'-t-/C*t7->a 
3?#©44^ <2)T KUX055?<O*itJ. ^C?<3)-r-^iOi4tt^b^T*^ . 

U-V 3 ^itl-5Ci:4>*4) . a-KcO^ X K7eO**trC * 
. AlMio— K%X S7*>^*ne!.>Cc^*i. LSU205(i*x4«O a 

a) <RT2) h3] 

b) CR2](-CX2]ait R4 

R iSCm '> - y XiCWt Z , 

a) UW>«2f 013-2) f3]->Teap Register 

Execute RUTemp ->Jt 
W L0ADCR2]->T«mp Reftiater 

Executs Temp OR R4->Teaip Regis ;sr 
STORE Tenp Register to Addrcs3f?2] 

fe. 0AFTJ230I*^ * V • f<5> K<D7 K*l/X*5i-*-f 4# 

, c-h*a^xf*7UWi;TKux**«0Tt^o-ci«o*«/<7"^ f-Sfc 

0-007 KbX2f»^lt^5?T^«5, C!SCS^*!llSCSi*^r3— r-f 

7/857. 539 <ftaAfi%9-95P03Z) rcISC-S^^R !SCSl**^*v©*»©fci60r 
7^f> y haEC^tC-r 3— -f * y^J <C1SC to ItiSC Instruction Translation A 
liniment a«l Decoding) tlSSilfc'.s £gEitiffi©M# - -t 
-^T^aiaf-^inTV^ feOitS. ».*?at.LSU205iO7K!xX -^X220O 



<2i) #£¥8-504977 

7 KUX^Sl73DE6g|tCLSU205ii^+ y ?s ~ tir<V£ &<D? 

sS-ft^^T ^3^1 1«©7 KUX<0;&-A*83*T* *©T S"UX(±c— K • 7 
<©32tf^ h * 7 KUXI17 KVX ■ 7 r31Q~313©7 a-^CftttSn^, 

cn«=>Otfy 7 7 3051=7-/7^5^16. itMfl^T hd<VSflJUS 

TiftfiBStl^i, ftO-^-Y ^u-C£T!C32fcr? KUJ»^7Kl/X -^'77rlC 
7vfSni5 <-T^?3^. Address I X\t Address 2) . 7 x?«Xti^*cOI0t 

*nat"y h o^-tt-n 3ft**-*a>7Kux«/< V 7 7310-3131=502*^ 7 k 
uxjWi5i-?3&-£c>^^r. m-£v>T Fuxiir.o<o^^3T«w*sH^» rfc 

lH)I06^:^oTffi^$nX7 KUX*HR«7 KUX-C£*CDCJ* L, LSU205H* 
r.Tffiffl?ft«7 Kl/Xtt««7 K U^T*-5, CCUnOiWIUllSiaO 
a«ICJioT«5S7 h'UXd<^J853n^(0(C«ffGOO N fitS7KUXC2tUT 
»^-r*<OCj^U. IHDIQ7Tt±LSU20S*<«ffi7 , rUX- S'TSJ*©^ 3 - 

fr-^r . o- KfttfX h7 • ^*^U 

- > 3 7-7 h • ^7* • ?r - y-Z?&T StiZ ^❖^^ET i -r- 
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^tCi^TttUSStlA:*^ LSU2flS(iX K7-*^1EUI57HJ:-iTiaa?n^ 

sn^x :-r • f-^tiLsuzosco^— did***, ra— <o*s 

X, X hT * r- ;? {11^205 K J: ^XCCUU OK tsi^fig CCHcDx 

132iCi*7 'r\sX&mtfr<D?n 7 ? • ^"C«c:*. 7 K* UX#a - h* 
#<07KUXT£6>,:$I*. *+7>a£*?*fTfc*l£. TKVX^Xt- 

rz>«wi-?ttT Kux©Ttti2tfv h**ccanotci3fe^n. _t<&20fcr* h < 

^-^S-^SrXfcrf-) 1±7 KL-xgC&ogfc. &<0-*-r ^X^aUWCiS^ivS. 

o- k ■ ^ • r fux - '<x2ztto<mm*ift*zfr£. auntie lx-< ? , ? < 

• 7 K UX • /<X220l;:i±3m**5<Da- H'&CVXliX KT • r KUX|iff*£L 
t£\ mOX. 7Kt/ x«*<Dor!8tt1> &^fefTf*^<05T#ett < L tt(r * 

LSU20S(i++^->^iiotc*rurs^*ms^ fetter s*ux • /<?7r3ia-3]3 

CffPS. f^r->„» 4fl©7 h'UX ./< v 7r31fl-3l3 < 




a*a-s\ xs7, -ecw^r^^ &©x£x^„ *<5^tf*a>ers£*,f£*3tf 
^©x**^^^*. a - Kacvxsx S7*"<u-> a vxse 

. /<*&c*T* h * . • o - .-3tff*««^s Jta^Kfi^ x Kr 

tt^54&^-«Ott % ^V-fr^X h7 • jT^U— >» >£SS#bfcKtMWr£fl 
CEttaWrTa- K • f a *lfc#X*x, 7 f?l/x*5S<0« 

d- h'Ojftfl©7 S'l/X3ft*4ftffX f*7<02ff«D7 K l/X 
> £Jfc«S*v5i&»d<*$. 7 KUX©«SfcD/<-f hisDCOJ: 3 
tfOli. X h TO* 4 7- K- -?-v?*#*ffl;tfc ttS^fcHt^J^ftXWf 
^^fc^T^^b^. 7 K X • fc'-r S60-7X+^^t±<a(0 

7 KbX**X S7©3O<07 Kl/Xtifcttte3>/N'U-^^E^l^6 

5x K7 • ^^i^-->s>i<ccunoK:iS*n-5*x^^^tu^e^v^ 3^7 

J«CDX S7 • 7 K^XiltX h7©7 Kl/^mno^^-JCi^S 
IS->T, *©7 KUXAcWB^r^^-Ca-KttffttiOff^a^SSn^ 

5« 4 2 LSU205C i o T06^ *tl57 K!/X»3?7o „ ^ 400<OOTH^t* 
. 7 KUXittt»St=J:Xj:o<0 7Kl/XC0it«iiJaTttfcrv hcotfv h0-4*< 

^x^snftaffm*, ?x^>r©«. 7Kuxj&«ft<— irrstts*^ 



^■^U— -> a XOrtftXO^^^ ^ K^X+>7"V]?a<Oft:»tCfi£^3n^. 4 
7 KU^<i, 0-*+(H<OflkTtt^v H*fTX;$n5. H!S&40Q(*7 K 

Ux-^'-s.yrilO^lSO^N'vTrrtlcIiai, ot9*ft4BI«?sn« ( 
3U01C7 F-'UX • ^'v7r3106D7 KL/xaf55»ara , . 
fl-a- KOft»r©7 KUX405. 406^7 KVX407-418CD 3 B 1 «te*Cit«* 

n*. 2«oa:tt©ttat*©*tttr» h4i9~424fflTAw#£sn, x-v>&± 

SS-CCifci<>b>4V -e<Ot»iR7 r UX • ^^f-430a. 433b. 43flci^*3n5. 7 
KUX • -3-^f-430(±*JC*^*^«t42S-427^ c X h7 • tfy h431-433 < »:A 

K42S-427iiZ O {CHflr^BfiDit1KS5 

JSUS^-T, «x.ii, *^#-S-Jt«425«7>--UX-/< r 7T31Q^©S^* 
QRi*i^nT. ^^S^ro^x^fOD- K©7 K U XffKff^Bfl^iaW 
5RI AC 5 * 2 7 KUXcifcte^n^, —3© a - h'XfiX J-7 ■ 4*^U-'>a > 

ii i ~10/nV ;-*xoifc^77-exT-5©x, 3f5?A<^ilisn5-r i^SE 
r-$^i6ic^n^©7 Kvxsd 3Si»o^d<-7X7$n5. rcDj:-7^:^x^> 

^14(19470— 47S?«n£ton«. --3«07Kl^X*<«3Clt«*tl^»IC ftT 
r<03Sii*v SO. 2, 3. Xil4 i<?X7$n«, 77l^?n/t7 Kl/ 
X#-£<-£T**£ ($U^t2) . 7KUX*5?©5T3?gttA<*4, 
ft5t' 7 i-ca(o, 2. 3 N 4) :i7 Kux*<Jktt^nru^'e-oz:^o7 K 
i/^7vw<^ tur* i 7 kvx©«t^o2 k ic^ 
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i'<4 h Otfv h • fx? 

I- 3^ 7 ►■»X 7 

JEtr. o- K • ^U--V 3 >*<4 7- K*^*jOX.8fcC5tC, 7 KUX*55^ 
^UXU^^<=A<«S^n'5. *<D8L&t±<. a- K<0«-fe)CD7 KUX^'.^X 
S7 • 7 KUXcJtKStl-SWT, r Kux»3S*<i*a**lttfc^CiA**«^$ 

-c*^. ^- 7 x 7^-r(^ ^-n-s ^ ^ <d&$ -fe\ci%^T 

9> CfilW^KSIHs-CSX. x h7 • 7Ki/X*4 7 - K*»*ftt5Cii«* 
ftii. 7 FUXflHt£l±i*lti*ft4. 

5) • a- KC07 S'UX2W3f5?^aE«>iMX(E,t3*tT.. , 'i^fflX. 7KVX2« 
«i : 

T^U— 7KVA1 TFl'XZ *f^X -r^^ 
LOAD ...1001 - 2 V 2 e 7 f 

STORE ...WOO ..U>\\ * I 2Kyh 

o — k ■ 7 s*vxiootA<^x7CbciMOAc<iflncit«*nyt*^ x sr* 

S1000. 1001. 1010. #tflQincS£i^/i£UTfe#&ii#£*ftttt^ 



C26> 



#£¥8 - 504977 



C273 



LOAD 

store 



_tooo 

..1000 



r rv* 2 



m : 

t'-O-i' a >- 7 Fl^^ I 'MX TX 7 

LOAD ...0100 - Ztfih 

STORE .„000l ...1000 S .1^7 1- 

t ^ > - 1/ a > 7KUX| 7 K t* A 2 

load ...oooa 

STORE ...coon „10U(> 



7K!/^ I 7(fWA2 
LOAD ...OiOQ 
STORE ...0000 .. 1000 



7*Aa;& ci/o) -^yv'X^A^.B^fis, *^«©i/o-r/<-fx«a^aioic 
ioxr^-fex^n^i-eott^sc-ftr^ #jxj^ **3i©piF0/<7 7 7tf: 

. K/X hT- -=-=-y S«««-5ca:T*»5. a- K/X >7 • ^-—v * 
+ ^>' i 110ICiftjai«^nc5OmA<MS3^T^3. CS0«ttl(=-i:^r, 7*o^ 

^T*x<riflarr*. -VXrAOWB^fCTf *^^**L7^Xttcn 
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ru^L-c*fftt**fcfl:t^*fr, rx h7<*>D- k- /<>f^xj $<ft£T$. 

*a- Ftt"?-$* « -y <pa8B-C3che-disable) Z.C*-<- V • 5 

< H • XA- (pagc-n-ite-thrau^i) 2fl©fc*>y h t^£SUT^4. 

^©t- 7 h«ynuii5XtiJEui(i7^^^n«try kw, 

«J»X K7l«tCft2tr-^ < 'N'X±-CLSU20$CKtf$a*7-C&5. »2©^tei±« 

^c^a/h^^^y M=j:5is^^£a <x*-e>r) ricticj; 

?f«*»n5. C©->-^^XT{i— otO^COSSS^^ii^O^COX K7 • 

<D^tiiaja3lgg-?*4c:iai«rr5c:a-5^Xr7- r^U-> 3 >tiCCU110C 
i&fS$n5. *©«3edtf37 KUX *^<-/7z3J0-3l3K: : ffi»?t7 KVX* 

»^ 7KUX*5?4»9e : T^^a>3^^fe»fc^i\ *«>^^ t ^o-K•^^U 

7c3t*^* coagt©«-&. 7 K^xa^Ac/serT^ss^ii^iiH**^^ 
ftn^aTtftssn-r. -eot^c^iio- h'satixiom^n^, 

++7>* • IXtfSCX. X h70*^, CCUU0«ieOj:'3«*ffltft 

jsu ^o^mLSujajsu^+ r -Vji • i X(0«**^^5it7r^:sf<r. o-k© 



C29) ^3^9-504077 
ffi*<ac3. + T > a • i XO|S**I2U107K:ia30U -e<oi*^ 

Kf4ffi-£fc>-S£*i.-C^x 9 3fl<0^r7->^JS^^»c5n-5cO*inn:»7 
•*+-y> a 119^^fti^ Q- h*- 77>f 7-550 C3R5a**aorT 
ISc^ifOa- K/X H7-^7 htix-y^^TUt'-VX^CAi i "5 

I6tfv hSco«3Bt 

a - K • -r-^sD^C^.e^S-S. Ui?X^^«l3tI50rtSf±7 KuxJt31«i 

35 .VSJCLol'SSt^-^ • /<x2jfleoa«5Si*^t-, LSU-r-^ • /<X21(H±a — K 
ACVXiiX K7 * 7 r -^^CCUU0>aCM£Ul07(i3T*»s^T^, P-r -^U- 

X210IZA0^ X f-7 • ^-^U-*> 3 V*C{i3ft275. 276s 277^ U"CIEtJl07^ 
^>A5, T-^«275AO<276U32^7 N • ■f-y**S§^<X2705^Ura 
f-2S0atf262^^LSU-r-^ • ^ , X210IIOO&U mmt#%JT KbX 
X^fi^-^Snfc-r-^tr^-r^, ^-r-^^LSirT*-^ ■*<x210'MW6 
!5«3^r^©tt^, -e07 KUX • =J^-V 3 ycSF^tSf-^ 
T(ZJ'a<. 7Kl/X*«^T«5^TM» X h7 * 7 s -^ttSlSI484lf7 
h . :r-?£LSU-r-* • ^ , x2lOCtftl6i-'5. 7*-^ it"r -^«L290ifc!±2fl2* 




=r-9 •/<-7 7r520~526tt. 5 s * v S'AH9~Z>att*tt-7 s -*' + 

C£*3ftT^* t S-x-* 7 7*52a~52$3U.*7 KUX -/<*7 7310-3 
!3©fifllC 1 # J <Dttf5;frq«T5 LTCftS4>T KUX -/<r7 r&CM 0 

• K&C*3»X hT • -r-^ (S^V h> 520— Of 

— "<777t. fMS/MStita — FAC^X hTOf-^ CKK'f M 
540-546^*} 0"C-^©f-^ -^7^*4, ^M^SH^Tl*. #Sfr 

7 r 320-5280 tttt®**l*L<'iftWr*. 

w^raitsaiaaEssTtiT 3 -^ • 7c-$*ft*n^/i'7 c 7'W7-56a&u t 565*4yo 

T*«D«*:«>fc:Rfi3ft-tt^*. X. *J«IS5S2A£5586li7 !f -:r* -^y 7 3-52 
0. 522. 524. SlVIZS^Vt-? -7a-, * LTf-^ -/<y7r»21k 522. 

All^^lSUf 1 -^ -'<X2iatCA*. o-K-f-;ii77^>' 7*o y ?550 
CA9. WV- 7or^«^-^flD<flta^-tt^1f^^ CTB<0«W*#BR 
*nfc4 0 . ttfi*^*nfco-ff • f f -^*^;U^7*U^-^53Q--536CG^ 

Ci^s 7*-^ •/<v7r520~526<O— sK^y^Sft*. 

9 >«K X * ^-^^^-^^275. 275. 277*^VUTl£U107^ <iLSU-r-^ 

w<X21O-vA0. -r-^ ^<-y7r520-52S(O*5-&ii^T ? -^"< 

r77f:77^$W. 

o- h7 • f-^C^oeo^f-i' 7 r 520-526 
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W^92£;frUTIEU^©t,>rft^Cig$ft$. 4 QV^-f -,< y 7 r 520- 526 
lir-^ffc^^ri/^ "7-560. S65tC{fc£U #fCCft£©^;t>f-7'l/;^fi 

•^x2l03^4.t«»$ri-5-<*aWC7 r -^^i^-t > 6. 
. «^T. *^<0^7«^. tt:r-;?»275. 275^>0'CLStJx : -^ . 

^x2iaicaiS8^^n^ (jftuc^vyx^ • 7 T-owsarcfsm-*© 

Tfit£LK> . LSli-^-* •^X210ti^<OiS5!^*S*7^5iT7 r -^«a 
W£t-? • A 7 7 r 52Q~526C«*M-S. 

S^Mlc. ^©*S^*^a^o«#AUiix^A#c«lrt*fir«*iSE^j: 
5CI-,T^*. CO**. r^--7- f=-j?j ^x-^ttSSa^LTLSU-r- 

^ • ^x2jocttt^sn* Q — 3«x**a*a *v k wtfr ijtv-^x 

^KtettLfcCsi*. JB$©*24fcr? SiU-7X^!:S#Ufci^ v-7*:f< 
U-->s ^jMrlfcft*. «£-»t, f r -^ij^82d^AL/v'X^cZ)«iJW^ C"f 

'x*?s. ^--7.7*-^) *lsd-t-^ -^^loicea&Te. ? — c 

fn£*>-5. l7*?feU-7X^©f*]«) fi^W^r 1 -^ 7r520-525tC5*V?- 
2ft£. Co-K) T^-^mOOai^OT^-yy V 

ft. 77^f >- ■ 7*Oy;r550lCA&. 77 V • 7o r ^SSOW^-^Otttt^to 
*«?^> *ft*^>^7*U?ir530~:35K#i£^-*. a- K • -r-^tt&K 
. ^-.7. x-^^W^LT^ePJC^-y •^"v7r520-525lw7T7 4 -*ft* 

. -ijfe-cof-^*7T!>7";^n5tx *fti*a:2*rje{*«j3Ff c-rnrt?^. 

■+*vS/*I19XWU5?X^ * 77"OUfc5a) {CJEiasTflfic: 

jr • T^-f5XTfiOOOt?»^-5r KUXAWX^fttf'X^^Xts O^U'Xi*^. & 
a^XSJja^fiOzr^tfi-^ • 7--^t-^7*+^J:-.-C8. 16. 32. 84. XfiflQfcT 

v h -^-^«^a*t>-**ftx^c^ri?-feX37rai)}fit=^*, iia^t^sft 
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T^tt^r Kl/X^fiii:(i^© t i-3iX«# J £ J a!r4-. o^O. C1>X HT 

-r-^^- 73fc#*a*.S c7 FUXSai^ 2 EifiSSSCfl:*, (3) iSOo- 

CaJU0(CJ:-,XS*ftfco- K • f r -^0^$fi8^^'< hT*0. -ttiti-F-^ 
* 7 7 520-526+coa^t!ie»Ztttt^UTttift3ft*ii«S^A-5. 

ti. s^neo- K^-c^^iiTcaxtta^^-^m^fisftia^x^^x 
-ftt-trw v ■ ^7- - ^-r-?«?ft-5«^xrt*4o-c. ^ajtrftte^gf 
Kttx-^otttt-g-^-tiiia^aA^^T^u^-t (a-'r f-«) 

T3t&ffi<*ft-5. *^/l^7'U7-triif r -^»^cO 1 ccauo* 
^o - K*ftfc8^V h<Of r -^3r>-5-&^'0>7 s, -^i<a[^I'£7 r -^ • 7 ^52 

-r- ^ ^<v7 7 520 -526lt^cO/<-f h*<±S^ ^ft*-<^^*> MOT ^5 

»sac*+7 ^^a^^f^^a^^sftxi^xv^syaa- k« i si*^ 

-T, CW^jTtt. 7Kl/7XXXXXXX5*>^4/^S©o-Kd<5JR*nT 
- K • T 

7-<^5S0lCtai$ft5, a-K« T5-f ^SoOfifta© hOXT 

•>7KU ft«t£>3/NV hUJtt^Xf 7 -^ ^<^7t520— 

«ft-5. x-^ ^^v7 7'<o«acc>^-f Hfix S7K:-fc^-cJta** ftJ'Xis - 

■> AJ »ti< s • ^-m*^^ -%ftl±^<Oj0WE-CB$ft 



LSU205T:(iQ- K- 7 + 7-7*^ ^ttlrtf- hdftTV^Xts e- S"*<^ hr 
**CciT, n-K- 7^7-T^-f >r*3E^*r-5^CjJ&»rX^- K7 * T 

a3e*?T 5 c c <m v * ^ 7 . 

*♦ :ni©fS?ii*t7^ai:il&^*U +r 7-> a !Jr-;*or^U 

•jac5Am7j-t>-7'->xf-x*KHi:cc:*Tr*J:'5cajo*a3« o-z^xurv 

o-,^ • -T>Km7^ VK"7Cff«-**fr. a-S'U*ft^^<Oi« 
* t R tl!WCff«l3htti7*itftt s fXfc>S. *6&o=j- Kti««co 
7?/7>o y ?. =r^> 0- K'&ft-rfiitO^Xti^SWCAttl*. 

SA^LSUSOSO^-^U-^a VT'/i' * 7*0 ^7 A£^T» ?a<r?L. 

ii'{>TJH$$ CIntel 486) oaEffiTJaaSftTV*, 31S<0 U^X^A«affl 
$ft. *ft^Ueax. ebx. ^ U"Cecxc:7 A ^t'5ftT^4 < , a-Fo fl. a - K 
5tC5/XiiX hT*ft*x-^fi32ev hffic!>7*-^-C**i«X3ftS. 7 7 

&a 

(1 ) ittov ebx, (ecxj 

(2) deo cb>i 

<3) Of [oaxl.cli* 

(4> (si*c_lSl inuv eb*. *-3 I 

K<Ofrt1©nT{±. T KUXectlCttirt^ft^-^i^iwI^aft*. 
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